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Proton Spin Structure
"Spin Puzzle"
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Decomposition of the Proton Spin

ManoharJaffesum rule:
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Collaboration (EMC) discovered that quarks
only carry a small portion of the proton spin.

Current knowledge fronRolarized Deep
Inelastic Scattering (DI1&hd Seminclusive
DIS (SIDIS) Measurements
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Proton Spin Structure
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Focus on this part today

LY mMdbynQad SELISNRARYSy
Collaboration (EMC) discovered that quarks
only carry a small portion of the proton spin.

Current knowledge fronRolarized Deep
Inelastic Scattering (DI1&hd Seminclusive
DIS (SIDIS) Measurements
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RHIC Spin Program

Gluonpolarization

2014 DSSV Global Fit

A Including2009 RHIC datgets the 2014  XAg [ s
DSSV global fit suggests non zero [
polarization of gluons in the proton at
intermediate x range(.05~0.2).

A Yet at low x range, the errors of DSSV are
still poorlyconstrained

A Measurements from forward rapidity R R
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RHIC Spin Program

World's only polarized proton collider
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Double Longitudinal Asymmetry .

Theoretically:
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Where 0  is the polarization of Blue (Yellow) beam.
And R is the relative luminosity:
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RHIC Spin Program

Recent Longitudinal Runs

PHENIX Recent Longitudinal Runs:

Year  T(GeV LOG ) P(%) FoMQ 0)
2003 200 0.35 27 0.0019
2004 200 0.12 40 0.0031
2005 200 3.4 49 0.2
2006 200 7.5 57 0.79
2006 62.4 0.08 48 0.0042
2009 500 10 40 0.26
2009 200 14 57 1.4
2011 500 16.7 48 0.88
2012 510 30.03 52 2.2
2013 510 150 55 14

Figure of Merit:

Integrated polarized proton luminosity L [pb-']

High polarization is essential for effective asymmetry

measurement:
Single Spin Asymmetry: 0

Double SpiAsymmetryd 0
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PHENIX Central Arm
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Energy measured in EM Calorimeter
(PbSc + PbGl)

Momentum /Tracking in Drift Chamber
(DC) + Silicon Barrel (VTX)

PID with Ring Imaging Cherenkov
Counter (RICH)
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Silicon strip tracking and vertexing
(FVTX)

Momentum measured in cathode strip
tracking chambers (MuTr)

pE 1D from larocci tubes interleaved
with steel absorbers (MulD)
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ol 0 @ forwardrapidity
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At RHI@nergies/ dproduction is
dominated by gluorgluon fusion.

Theo for / dcan be written (LO):
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